Distal embolization resulting from carotid angioplasty and stenting (CAS) occurs mainly in the cerebral hemisphere. We report a case of ophthalmic artery occlusion after carotid revascularization. A 75-year old man received emergency CAS for cervical internal carotid artery occlusion. Two months later, the patient was readmitted for decreased visual acuity. We found ophthalmic artery occlusion that was not noticed soon after CAS. Although ophthalmic artery occlusion after CAS is rare, endovascular neurosurgeons should be aware of this potential complication.
INTRODUCTION
was used for pre-dilatation followed by stent implantation using an 8×40 mm carotid stent (Acculink;
Abbott Vascular, Abbott Park, IL, USA) ( Fig. 3 ). After CAS, the thrombus in distal ICA was removed using the Penumbra aspiration system (Penumbra, Inc., Alameda, CA, USA). Final angiography showed flow restoration in the occluded segment (Fig. 4) . After the procedure, the right hemiparesis and motor aphasia improved. The patient was transferred to a hospital near his home.
Two months later, the patient visited our ophthalmology department for decreased visual acuity. A careful interview revealed that his visual acuity decreased soon after CAS. Upon examination, the patient's visual acuity in the left eye was finger counting at a distance of 50 cm. Fundus examination revealed a pale optic disc and macular edema. Fluorescein angiography revealed no abnormal finding except a mild delay (18 sec.) in the arm to retina time. We checked the previous cerebral angiogram after CAS and found ophthalmic artery occlusion (Fig. 5) .
Follow-up of the cerebral angiogram showed no occlusion in the left ophthalmic artery (Fig. 6 ).
DISCUSSION
CAS is an effective alternative treatment for patients who are not good candidates for CEA. However, it has several complications such as major or minor stroke, vasospasm, arterial dissection, residual stenosis and subarachnoid hemorrhage. CRAO is an ophthalmologic emergency, characterized by a sudden onset of devastating visual loss.
CRAO is a rare event, encountered in less than 0.1% of the cases. 7) Its causes include carotid bifurcation disease, cardiac disease, retinal artery thrombosis, Unlike CRAO, which can be thromboembolic or embolic, the causes of BRAO are almost always embolic. 8) Several studies reported CRAO or BRAO after CAS. 8)11-13) Samardzic et al. 10) reported retinal circulation embolism after cardiac procedures. There are not many reports of the incidence of retinal artery embolization during or after CAS. Wilentz et al. 12) reported that the incidence of retinal artery embolization during CAS was 5% (six out of 118 patients).
Two of these cases were symptomatic (1.7%).
CRAO caused by CAS can be explained by several mechanisms. One is an embolus obstructing the reti- These anastomoses may cause retinal embolization when some types of embolic protection devices are used.
Several reports address risk factors of CRAO in patients with carotid stenosis. Muller et al. 9) reported that the patients with ulcerated, heterogeneous pla- ques have a higher risk of CRAO or BRAO. Kimura et al. 7) suspected that severe carotid stenosis, in addition to heterogenous plaques, is an important risk factor for retinal artery occlusion.
We present a case of ophthalmic artery occlusion Therefore, we suggest that acute ICA occlusion carries a higher risk of ophthalmic artery occlusion or CRAO than ICA stenosis.
CONCLUSION
Ophthalmic artery occlusion or CRAO during CAS are rare complications, but when they occur they are disastrous. Endovascular neurosurgeons should closely observe ophthalmic arterial blood flow during CAS, especially in the treatment of acute ICA occlusion.
